A series of angucyclinone antibiotics have been isolated from marine Streptomyces sp. strain W007 and identified. Here, a draft genome sequence of Streptomyces sp. W007 is presented. The genome contains an intact biosynthetic gene cluster for angucyclinone antibiotics, which provides insight into the combinatorial biosynthesis of angucyclinone antibiotics produced by marine streptomycetes.
S treptomyces sp. strain W007, isolated from marine sediment from Jiaozhou Bay, produces a series of angucyclinone antibiotics;3-hydroxy-1-keto-3-methyl-8-methoxy-1,2,3,4-tetrahydrobenz[a]anthracene showed high cytotoxicity against human lung adenocarcinoma cell line A549 (15) . The compound contains a methoxyl group at C-8 and no keto groups at C-7 and C-12, different from oviedomycin (8), jadomycin B (5), simocyclinone (4, 13) , and angucyclines Sch 47554 and Sch 47555 (1) . Herein, we report the draft genome sequence of marine Streptomyces sp. W007.
The nucleotide sequence was determined using a 454 GS FLX sequencer, and assembly was performed using the GS De Novo Assembler software version 2.3 (11) . A total of 536,432 reads including up to 186,808,079 bp were obtained, which represented a 20.6-fold coverage of the genome. Finally, we obtained the Streptomyces sp. W007 draft genome of 9,057,348 bp distributed in 284 contigs with a GϩC content of 71.36%.
Putative protein-encoding sequences were predicted using Glimmer (3) and GeneMark (10) . Functional annotation was based on BLASTP results with the Kyoto Encyclopedia of Genes and Genomes (KEGG) and NR databases. tRNA genes were directly predicted with tRNAscan-SE (9) . The signal peptide cleavage sites, transmembrane topologies, and lipoproteins were predicted using SignalP 3.0 with hidden Markov models (2), PSORTb version 3.0.2 (14) , and LipoP 1.0 (6), respectively.
The genome consists of one linear chromosome with 4 rRNA operons, 64 tRNA genes, and 7,904 protein-encoding genes (coding sequences [CDSs]). Among the CDS products, 4,898 proteins could be assigned to clusters of orthologous groups (COG) families (12) . Three hundred eight hypothetical proteins have no match to any known proteins in the databases. At least 764 multigene (paralog) families corresponding to 2,968 predicted proteins were identified. As for the subcellular localization of the proteins, 461 proteins were identified as secreted proteins, 1,266 proteins as transmembrane proteins, and 149 proteins as lipoproteins. Similar to the first reported marine Streptomyces genome (7) , the genome of Streptomyces sp. W007 carries genes encoding the ABC transporter ATP-binding proteins and two-component regulatory systems widely distributed on the chromosome, a feature which could be related to marine environmental adaptation.
Genome analysis revealed a number of genes related to biosyn-thesis of secondary metabolites. The gene cluster for angucyclinone antibiotics contains genes encoding polyketide synthesis cyclase, 3-oxoacyl-(acyl carrier protein) synthase II, betaketoacyl synthase, cyclase, short-chain dehydrogenase, carboxyl transferase, and the acyl coenzyme A (acyl-CoA) carboxylase alpha subunit. This cluster shows high-level homologies to biosynthetic gene clusters for oviedomycin (8) , jadomycin B (5), simocyclinone (4, 13) , and angucyclines Sch 47554 and Sch 47555 (1). However, there are special genes for O-methyltransferase, dehydrase, and reductase in the gene cluster for 3-hydroxy-1-keto-3-methyl-8-methoxy-1,2,3,4tetrahydro-benz[a]anthracene in Streptomyces sp. W007. There are several genes related to glycosyl biosynthesis in the genome, including genes for dTDP-glucose 4,6-dehydratase, dTDP-6-deoxy-L-hexose 3-O-methyltransferase, glucose-1phosphate thymidyltransferase, and dTDP-4-keto-6-deoxy-Lhexose-2,3-dehydratase, which show high-level homologies to glycosyl biosynthesis genes for simocyclinone (4, 13) and angucyclines Sch 47554 and Sch 47555 (1) . In this case, marine Streptomyces sp. W007 has the potential to produce angucyclinones with glycosyl, which provides us information to isolate novel compounds on purpose. Nucleotide sequence accession numbers. This whole-genome shotgun project has been deposited at DDBJ/EMBL/GenBank under the accession number AGSW00000000. The version described in this paper is the first version, AGSW01000000.
